Potential teratogenic effects of benomyl in rat embryos cultured in vitro.
A possible association between environmental exposure to benomyl and anophthalmia has been suggested. The aim of the present study was to investigate potential teratogenic effects of benomyl using the 9.5 day rat embryo culture method using rat and human serum. Explanted rat embryos were cultured in rat serum (n=121) or human serum (n=90) with differing concentrations of benomyl [170 nM to 13.6 microM], dissolved in ethanol (0.136%), at least five embryos per concentration being cultured. In addition, 18 embryos were cultured in both human and rat serum with the equivalent concentration of ethanol to act as a vehicle control. The cultured embryos were then measured and scored for growth and differentiation by two blinded observers. Embryotoxic effects were considered to be demonstrated by a decrease in parameters of growth such as crown rump length, yolk sac diameter and protein content, whereas embryopathic effects were considered to be those causing a decease in parameters of differentiation such as morphological score, somite number and optic development. Benomyl [> or =5 microM] produced a significant concentration dependent deterioration in morphological score, somite number and optic development. Gross toxic effects were noticed at concentrations of >12 microM in rat serum and >10microM in human serum as indicated by a significant effect on parameters measuring size (crown rump length; yolk sac diameter and protein content). This study provides evidence that benomyl is a potential developmental toxicant, affecting many parameters of differentiation, including optic development at levels below those that could be considered embryotoxic.